This paper reports on ant and termite species inhabiting the mounds (murundus) found in three wetland sites in Santo Antonio da Patrulha. Ants and termites were found in 100% of the mounds of two sites and in 20% of those in the third site. Colonies of Camponotus fastigatus were found inhabiting all the mounds, while colonies of Brachymyrmex sp., Linepithema sp., Pheidole sp., and/or Solenopsis sp. were collected in less than 30% of the mounds. In the mounds of the three sites, colonies of Anoplotermes sp. and/or Aparatermes sp. termites were found together with the ant colonies. Another cohabiting termite species, Cortaritermes sp., was found only in the mounds of one site. The results suggest that C. fastigatus is the species building the mounds, with the other species, whether ants or termites, being the inquilines.
INTRODUCTION
The relationship between ants and termites has been considered as either comensal or parasitic, with the ants the only beneficiaries, using the termite mounds to nest and/or obtain food (Deligne et al., 1981; Dejean & Bolton, 1995; Dejean et al., 1997; Dejean & Féneron, 1999; Leponce et al., 1999) . However, other authors claim that ants are the most significant enemies of termites (Brian, 1983; Hölldobler & Wilson, 1990; Cornelius & Grace, 1994a , 1994b Cornelius et al., 1995) . In addition, Higashi & Ito (1989) and Jaffé et al. (1995) for the first time presented indications that some ant species coinhabiting in termite nests provide protection against predator attacks, thus characterizing a mutualistic relationship. On the other hand, registers of termites living inside ant nests, such as that of Crist & Friese (1994) are very rare.
In the wetlands near the northern coast of Rio Grande do Sul State, physiographically distinct sites present a number of mounds that are covered almost to the top with gramineous plants. These mounds, called murundus by local inhabitants, are quite different from those found in the cerrado of the Brazilian west-central region (Diniz de Araujo Neto et al., 1986) .
In Rio Grande do Sul State, some wetlands are used for rice paddies, which after one or two harvests are abandoned and subsequently used as natural pasture for cattle. After two or three years without tillage, small mounds appear that are inhabited by gradually increasing numbers of termites and/or ant populations. These mounds are an ordinary part of the landscape, and the species of these ants and termites is normally unknown. To remedy this situation, the work reported on in this paper was carried out to compare the mounds of three wetland sites with respect to mound size, number and distribution per hectare, as well as the cohabiting ant and termite species collected. To estimate the number of mounds per hectare, transects (100 m long × 5 m wide) were fixed so as to sample 10% of each site. Thus, ten transects were drawn in site 1 (5 ha), five in site 2 (2.5 ha), and six in site 3 (3 ha). All mounds along the transects were counted.
MATERIAL AND METHODS
Three (site I) and five (site II) 100-square meter plots were delimited to measure the distance between the mounds and estimate the mean spacing separating them. Spacing among mounds of site 3 was only visually evaluated.
The largest and smallest diameters and the greatest height of 58 mounds in site 1 and 50 mounds in site 2 were measured. In site 3, only the heights of 25 mounds were measured. For each variable the mean and standard error were estimated. To compare the data obtained from the three sites, the qui-square test was used.
Ants and termites were collected from the top, middle, and bottom parts of excavated site-1 mounds (35) as well as site-2 mounds (30). Because the mounds of site 3 were so small, they were opened completely for termite ant collection. The termite species were identified by using the dichotomous keys of Fontes (1983) and Constantino (1999) ; specimens were deposited in the Isoptera Colletion of the Laboratory of Forest Entomology, the Luiz de Queiroz College of Agriculture, University of São Paulo, and in the Isoptera Collection of the Laboratory of Social Insect Genetics (Vale do Rio dos Sinos University), in which, before specimens were deposited, the morphospecies were separated according to laboratory patterns. The ants were identified according to Bolton (1994) .
For each site the richness of ants and termites was calculated by adding the species found in the mounds evaluated. The frequency of each species was calculated by the number of mounds in which the species were found, divided by the number of sampled mounds.
RESULTS AND DISCUSSION
The highest density of mounds per hectare was found in site 1, which was more than double of that in site 2, and 11 times higher than that of site 3 (Table  1 ); these differences were significant (X 2 = 1070.617; d.f. = 2; p > 0.001). For site 3, visual evaluation indicated a minimal distance of ca. five meters, with a maximum of about eight meters between mounds. Although the mounds of site 1 showed shorter basal diameter, largest apical diameter, and mean height slightly higher than those of site 2 (Table 1 ), the differences were not significant.
One should suggest that the differences of size and density of the mounds observed at all sites could be due to the time period elapsed since these areas were no longer being cultivated. Thus, for site 3, with no tillage for a two-year period, the reduced size and low density of mounds per hectare would indicate the initial stage of mound buildup. The passage of time results in increased size and height of the mounds, due to growing soil input. New development increases the density among mounds per hectare, thus diminishing space between them. Conversely, mound destruction reduces density and increases the distance among them. Pomeroy (1989) affirmed that many parameters influence the location and dispersion of termite colonies. Thus, for species nesting in clay soils in flooding periods, rising waters may kill the queen or newly-formed colonies, or even destroy the nest. Microhabitat variations, such as those created by the edging effects, gaps in vegetation, and empty nest occurrence, are also important. According to the author previously cited, empty nests, for instance, should be preferred by other termites for establishing new colonies..
Based on the ant species nesting in them, the mounds studied were designed as mono-or polyspecific (Table 2) . Camponotus fastigatus (Formicinae) was the only ant species found in all mounds from each of the three sites, and is thus the dominant species in this area. Other ant colonies found, but at low frequency of occurrence, were: Brachymyrmex sp. (Formicinae), Linepithema sp. (Dolichoderinae), and/or Pheidole sp. (Myrmicinae) ( Table 3) , all of which are considered opportunistic.
Of the 30 mounds evaluated in site 2, 20 (67.0%) showed excavations running from the bottom up to the beginning of the top portion. In 19 (95.0%) of these mounds, colonies of Acromyrmex heyeri (Myrmicinae, Attini) were found. As for site 1, the few A. heyeri nests observed (N = 12) were found externally at the bottom of the mounds. The occurrence of such nests is fairly common at the bottom of termite nests, tree trunks, posts, or under logs or rocks (Diehl-Fleig & Droste, 1992) , or even inside abandoned termite nests. However, this is the first record of this leaf-cutting ant species cohabiting with other ant species and termites. The mounds were also classified as mono-and polyspecific, according to the termite species inhabiting them (Table 4) . Thus, in sites 1 and 3, mounds of Anoplotermes sp. and/or Aparatermes sp., both species of the subfamily Apicotermitinae, were found. In site 2, where mono-and polyspecific mounds were also observed, in addition to these two species of Apicotermitinae, a species of the genus Cortaritermes (Nasutitermitinae) was found.
Sites
In sites 1 and 2, most of the mounds had two or three termite species while those with only one were rather rare. As for site 1, Anoplotermes sp. and Aparatermes sp. were both numerous, whereas in site 2 they represented, respectively, the highest and lowest quantities found (Table 5) . Finally, at site 3 termites were found in only six (20.0%) of the 30 evaluated mounds. Domingos & Gontijo (1996) , working in cerrado areas, verified that 63.0% of the termite nests were epigeous and monospecific, while the others were polyspecific, having two to fourteen termite species. The authors suggested that the association among the species might be related to the type of defense (chemical and/or mechanical) as well as to nest-building ability. A well-developed defense system would increase the chances of living in monospecific nests. On the other hand, the greater or lesser durability of the nests, coupled with the features and density of each of the other termite species living in the area, would also affect cohabitation probability.
Among the termite species found in the wetlands of Santo Antonio da Patrulha, Cortaritermes sp. alone has soldiers equipped for chemical defense. This species was only found sharing nests with the Apicotermitinae, which do not have soldiers. The fact that this Nasutitermitinae occurred only in the site 2 mounds that appeared to be the oldest ones suggests that of the three termite species, Cortaritermes sp. with its soldiers and chemical defenses would be the last to cohabit in previously existing nests.
According to Eggleton et al. (1995) , no estimation exists of the ecological impact of Apicotermitinae, nor do data on the nutritional requirements, number, or biomass of its species. Constantino (1999) affirmed that the genus Anoplotermes is found in all Brazilian regions, in the most diverse habitats, and most of its species live in diffused galleries in the soil and feed on decomposing organic matter, with some species building epigeous nests, and others building arboreous ones. In contrast, little is known about the Aparatermes genus, of which up to now, only one species has been described, A. abbreviatus, in Argentina. But probably many undescribed species of this genus occur in Brazil.
The only described species of the genus Cortaritermes, C. silvestrii, is found in the wet areas of the cerrado region (Constantino, 1999) . It feeds on gramineous roots or organic residue (Matthews, 1977) , and builds a small, roundish, and relatively less resistant carton nest (Coles de Negret & Redford, 1982) . However, Cortaritermes sp. collected in the wetlands of Rio Grande do Sul State does not build carton nests, but selects the top of mounds without carton structures, suggesting that this is a species distinct from C. silvestrii. Dejean & Bolton (1995) and Dejean et al. (1997) , dealing with fauna found in the nests of Procubitermes niapunesis and Cubitermes subarquatus, observed that ants and other termite species were the most frequent insects, with the diversity of termite genera being lower than that of the ants. We observed that the ants outnumbered the termites in the mounds of Santo Antonio da Patrulha wetlands.
Reports on ants cohabiting termite nests are fairly common (Brian, 1983; Higashi & Ito, 1989; Hölldobler & Wilson, 1990; Martius, 1994; Leponce et al., 1999) . However, references to termites inhabiting ant nests are quite rare, one of them being Crist & Friese's (1994) who observed a species of subterranean termite, Reticulitermes tibialis, in two arid ecosystems, living in nests of Pogonomyrmex occidentalis, when this ant reduces its activity in autumn.
Ants and termites were found in 100% of the mounds from sites 1 and 2. In site 3, where apparently the mounds were in the first building stage, only 20% of the 30 evaluated nests contained cohabiting ants and termites. In the others, only C. fastigatus was found, thus suggesting that this ant species was the builder of the nest while the other species, either ants or termites, was the inquiline. 
